OBJECTIVE: Many patients with dementia who live at home would require nursing home care if they did not have the assistance of family caregivers. However, caregiving sometimes has adverse health consequences for caregivers, including very high rates of depression. The goal of this study was to determine the patient and caregiver characteristics associated with depression among caregivers of patients with dementia.
M
any patients with dementia lose the ability to live independently without the assistance of others. The majority of these patients continue to live at home because of the unpaid assistance of family caregivers. [1] [2] [3] [4] Without the assistance of these caregivers, many more patients with dementia would require nursing home care and the public costs of long-term care would increase dramatically. 1 Unfortunately, caregiving can often have serious adverse health and personal consequences for caregivers. 5, 6 Depression is one of the most important potential adverse consequences for caregivers because it is common, associated with poor quality of life, and is a risk factor for other adverse outcomes including functional decline and mortality. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] Previous work suggests depression in caregivers results from a complex interplay of factors that includes characteristics of the patient and caregiver, as well as cultural factors. 8, 13, 18, 19, 22, 23 There is strong evidence that difficult patient behaviors such as anger and aggressiveness influence caregiver depression, and these behavioral manifestations of dementia may be more influential than the degree of cognitive impairment. 8, 18, 22 Several studies suggest that caregivers with poorer health, or fewer financial resources, are at higher risk for depression. Some evidence also suggests that women and spousal caregivers are at higher risk for depression. 8, 18 A number of studies have suggested that caregivers of African-American patients are at lower risk for depression than caregivers of white patients. 13 There are several reasons why it is important to develop a better understanding of the risk factors for caregiver depression. First, it would be useful to clinicians caring for caregivers by identifying caregivers in whom more aggressive screening efforts may be indicated. Second, it could help identify groups in whom interventions aimed at reducing caregiver depression burden and depression should be targeted. Third, it may help inform our understanding of the etiology of caregiver depression.
While other studies have assessed predictors of caregiver depression, our knowledge of the determinants of caregiver depression is limited for a number of reasons. 13, 18 First, many studies have been limited in their conceptual focus and have not simultaneously examined many domains of risk likely to predict caregiver depression. For example, although prior studies have found that both patient and caregiver characteristics are associated with caregiver depression, 18 many studies have focused mostly on patient characteristics, and some caregiver characteristics, such as the functional status of the caregiver, have often not been considered. Second, many studies have been small, limiting their ability to identify characteristics that may have a modest, but clinically important association with depression.
To better understand the multiple domains of risk factors for caregiver depression, we examined the patient and caregiver characteristics associated with caregiver depression in 5,788 caregivers of patients with moderate to advanced dementia. 24 This cohort provides a unique opportunity to understand the multidimensional predictors of caregiver depression because it is one of the largest studies to consider caregiver depression and because of the availability of extensive data describing characteristics of both the patient and caregiver.
METHODS

Patient and Caregiver Enrollment
Subjects were enrolled in the Medicare Alzheimer's Disease Demonstration (MADDE), a randomized trial of expanded community-based services and case management for patients with dementia and their caregivers. [24] [25] [26] [27] The intervention consisted of expanded in-home and community-based services and case management compared with usual care. 25 Beginning in December 1989, subjects were enrolled over a 2-year period at 8 sites thought to be broadly reflective of the demographic make-up of the United States (Champaign-Urbana Ill; Cincinnati, Ohio; Memphis, Tenn; Miami, Fla; Minneapolis, Minn; Parkersburg, Tenn; Portland, Ore; and Rochester, NY) and then observed for 36 months, with the last assessment occurring in December 1994. Patients were recruited by physician referral and self-referral. Eligibility was established from a screening questionnaire and the physician referral form. Criteria for inclusion consisted of 1) a physiciancertified diagnosis of irreversible dementia; 2) enrollment in or eligibility for Parts A and B of Medicare; 3) residence in one of the demonstration project site's catchment areas; 4) living in the community; and 5) presence of a primary caregiver. On the enrollment interview, only the primary caregiver was interviewed, defined as the person most responsible for caring for the patient. A total of 8,095 patients were screened, with a total of 5,788 patients with dementia and their caregivers enrolled in MADDE. 24 Of these, information on caregiver depression was available for 5,627 caregivers, all of whom were informal (unpaid).
Patients from the intervention and control arms were combined for this analysis since this analysis assesses predictors of depression at the time of enrollment, prior to the intervention. However, the intervention had no effect on patients' outcomes, such as nursing home placement, the use of community services, Medicare claims, or on caregiver outcomes such as burden and depression. 24, 26, 27 
Measurements: Patient Predictors
At baseline, a trained interviewer administered an in-home assessment to the patient and to his/her primary caregiver. Information on patient age, gender, marital status, education, ethnicity, living situation, and income was collected. The patient's cognitive status was assessed at enrollment with the 30-point Mini-Mental Status Exam (MMSE). 28 The patient's physical function was assessed by asking the caregiver if the patient had difficulty with each of 5 activities of daily living (ADL): bathing, eating, dressing, transferring, and toileting. 29 Caregivers were also asked about the patient's degree of bowel and bladder continence. Caregivers were asked whether the patient typically experienced a series of behavioral problems. We categorized difficult behaviors into 3 categories: 1) angry or aggressive behavior; 2) danger to self or others; or 3) wakes caregiver up at night.
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Measurements: Caregiver Predictors
Caregivers were interviewed in person. Interviewers asked caregivers to report their age, gender, education, marital status, income, average number of hours per week they took care of the patient, and the relationship to the patient. Hours per week spent caregiving was based on the caregiver's report, and no attempt was made to validate these reports. Relationship to the patient was classified as husband, wife, son, daughter, and other. We included sons-in-law and daughters-in-law in the other category because there were insufficient numbers of these relationships to analyze them separately. The "other" category also included more distant relatives and nonfamily unpaid caregivers. Caregiver functional dependence was measured with the Katz ADL scale and with the Lawton Instrumental Activities of Daily Living (IADL) scale. 30 We characterized caregivers as either independent in all ADL and IADL, ADL independent but IADL dependent, or ADL dependent.
Measurements: Caregiver Depression
Interviewers administered the 15-item Geriatric Depression Scale (GDS) to assess caregiver depression. 31, 32 The GDS is a validated and frequently used measure of depression in older people. Since the GDS focuses on the nonsomatic symptoms of depression, it is less likely to be confounded by physical illness. We used the recommended cutoff of ≥ 6 symptoms to indicate presence of depression. 31, 33, 34 
Statistical Analysis
Using bivariate analyses, we analyzed both patient and caregiver predictors of caregiver depression (GDS ≥ 6). Continuous variables were categorized based on their distribution or clinically appropriate cutoffs. We used χ 2 tests, modified for trend when appropriate, to calculate P values. To determine independent predictors of caregiver depression, we used logistic regression. In developing our final model we used a 2-step process. First, we separately developed stepwise models for patient and caregiver variables. We considered for entry variables significant in the bivariate analyses ( P < .20). We then developed a final stepwise model that combined patient and caregiver characteristics, considering for inclusion variables independently associated with depression in the patient and caregiver models. Models that used forward and backward selection strategies produced the same result. We also tested selected interaction terms (between ethnicity and behaviors, ethnicity and income, ethnicity and patient ADL function, caregiver relationship and hours caregiving, and caregiver relationship and patient ADL function) but none were statistically significant. Analyses that also adjusted for study site produced similar results.
RESULTS
Characteristics of Patients and Caregivers
The mean age of the 5627 patients was 79 years and 59% were women (Table 1a) . Most (88%) were white and 44% had less than a high school education. A total of 82% were dependent in at least 1 ADL and almost half had at least some degree of incontinence. The mean MMSE score was 14, and most patients had at least 1 difficult behavior.
The mean age of the caregivers was 64 years and 72% were women (Table 1b) . Most (78%) lived with the patient. Caregivers reported spending a mean of 89 hours per week caring for the patient. About two-thirds of caregivers were independent in all ADL and IADL.
Predictors of Caregiver Depression-Bivariate Analyses
Caregivers reported a mean of 4.4 symptoms of depression. Thirty-two percent had 6 or more symptoms of depression and were classified as depressed. Patient characteristics associated with higher rates of caregiver depression included younger age, male gender, Hispanic ethnicity, being married, less education, higher levels of ADL dependence, incontinence, lower MMSE scores, and presence of problem behaviors (Table 2a) . Caregiver characteristics associated with higher rates of caregiver depression included older age, female gender, living with the patient, less education, being the spouse or daughter of the patient, more time spent caregiving, and worse physical function (Table 2b) .
Predictors of Caregiver Depression-Multivariate Analysis
In a logistic regression model, controlling for both patient and caregiver characteristics, patient characteristics independently associated with a higher risk of caregiver depression included younger age (odds ratio [ 
DISCUSSION
This cross-sectional study is one of the largest studies conducted to date analyzing the predictors of depression in caregivers of patients with moderate to severe dementia. We confirmed previous research documenting very high rates of depression in caregivers. 18 Nearly one-third (32%) of caregivers had 6 or more symptoms of depression on the GDS-15, a score that in clinical settings is suggestive of the diagnosis of major depression 32 and strongly associated with adverse outcomes such as functional decline, hip fracture, and nursing home placement. 20, 21, 35 Our study demonstrates that caregiver depression is a complex process, mediated by cultural factors (as measured by the ethnicity of the patient), patient characteristics, and caregiver characteristics. Patient characteristics that predicted caregiver depression included younger patient age and dementia severity. In terms of dementia severity, multiple dimensions of severity are important including ADL function and behavioral symptoms. Caregiver characteristics that predicted depression included low levels of financial resources (income), the relationship to the patient (daughter or wife), more hours spent caregiving, and poor caregiver functional status. While most of these factors have been demonstrated to be predictors of caregiver depression in other studies, this study is one of the few to have examined all of these factors simultaneously. 13, 18, 22 By demonstrating that all of these factors must be considered to understand caregiver depression, our results demonstrate that caregiver depression can only be understood by a complete understanding of both the patient and caregiver, and their cultural context. Our results demonstrate important ethnic differences in rates of caregiver depression, with the lowest rates in caregivers of black patients, and the highest rate in caregivers of Hispanic patients. These results are consistent with most, but not all prior studies. 13 The lower rate of depression in caregivers of African-American patients may be explained by other research demonstrating that AfricanAmerican caregivers respond differently to the stresses of caregiving than white caregivers. 13, 36 The markedly higher rate of depression in caregivers of Hispanic patients is consistent with earlier studies showing higher rates of depression and/or personal role strain among Hispanic caregivers. 11, 37 Possible explanations may also be found in other research. Baseline levels of depression vary among ethnic groups, and some studies have indicated that Hispanic elders have a higher prevalence of depression, 38 though it is not clear whether this reflects true differences in symptomatology or differential item functioning of the instruments used to measure depression. The meaning attached to dementia and its disruptive effect on the family unit may have particular significance for Hispanic caregivers. 38 -41 Different levels of acculturation of Hispanic caregivers relative to the patient for whom they are caring may also impact caregiver depression rates. 39 Ethnic differences in caregiver depression may also be influenced by different expectations about responsibilities toward elders, competing demands on time that may vary by culture and ethnicity, and differential local availability of other caregivers. Interestingly, the relation between ethnicity and depression is different from the relationship between ethnicity and risk of nursing home placement we previously reported in these patients. 24 While caregivers of Hispanic patients have considerably higher rates of depression than caregivers of white and black patients, they have considerably lower rates of nursing home placement. This discordance between rates of caregiver depression and nursing home placement needs evaluation in future studies. Behavioral disturbances (particularly angry or aggressive behavior) and decreased patient ADL function both were independently associated with caregiver depression.
Our findings with respect to behavioral disturbances are consistent with prior studies. 18, 22 However, most studies have not identified a relationship between patient ADL function and caregiver depression. Since patient ADL function is strongly correlated with other predictors of caregiver depression, such as caregiver work hours and behavioral disturbance, smaller studies may not have been able to identify the moderate but clinically important impact of patient ADL function. Our findings with respect to caregiver characteristics further demonstrate that caregiver depression is a complex interplay of medical, social, and economic factors. Both male and female spouses had high levels of depression, but among adult children, levels of depression were higher among daughters than sons. Both the health (as measured by ADL and IADL function) and economic resources (as measured by income) caregivers bring to caregiving predicted the risk of depression. Physical and economic health probably both mitigate the stresses of caregiving. Caregivers with better ADL function are probably more able to withstand the physical demands of caregiving. Caregivers with higher income probably have more access to supportive services like home health aides and adult day health that may help minimize the burdens of caregiving. Our study has several strengths. The sample size is large, making this one of the largest studies of caregiver depression. We considered a diverse array of social, patient, and caregiver characteristics that could plausibly influence depression, and our large sample size made it likely that we could identify clinically important effects. However, our study also has some limitations. First, the generalizability of our findings is uncertain because we studied patients with fairly advanced dementia who agreed to be part of an intervention. However, this impact on generalizability is balanced by the 8-site design of our study, making our patient population more diverse than most prior studies. Second, we relied on physician diagnoses of dementia, rather than clinical evaluations of patients. Third, while we considered multiple predictors of caregiver depression, we did not have information on other predictors such as the quality of the caregiver-patient relationship or caregivers' stress appraisals. 22, 42 Fourth, our measure of depression was the GDS and not a DSM-IV diagnosis of depression. While scores of 6 or more on the GDS are strongly correlated with clinical diagnoses of major depression, not all patients with scores at this level would meet diagnostic criteria for major depression. 31, 32 However, in older patients, depressive symptoms adversely impact quality of life, regardless of whether or not a patient meets criteria for major depression. Furthermore, high GDS scores are correlated with poor outcomes such as functional decline and death, regardless of whether or not the patient has major depression. 20, 21 Fifth, we only interviewed 1 caregiver per patient. In many cases, patients may have more than 1 caregiver, and dynamics between the caregivers may have impacts on caregiver depression. Sixth, we did not directly measure caregiver ethnicity. In some cases, the race of the caregiver and patient probably differed. Finally, many of our predictor variables were based on caregiver reports and it is possible these reports may have been influenced by depression. For example, depressed caregivers may be more likely to overestimate the physical limitations of the patient and the extent to which patient behaviors are considered problematic and underestimate the quality of life of the patient. 43 This, and the cross-sectional nature of the study, makes it difficult to differentiate whether some variables influence caregiver depression versus whether caregiver depression influences the reporting of these variables. A similar issue arises with respect to the reporting of hours spent caregiving. Many caregivers reported spending close to every hour of the week caring for the patient. It is possible that depressed caregivers may have only felt Odds Ratio 95% CI they were spending more time providing care. However, these reports may realistically reflect the predicament many caregivers face in which they can never leave the patient alone and may need to provide care at any hour. For example, many symptoms of dementia, including wandering, day-night reversal, agitation, and incontinence frequently interrupt the sleep of caregivers. 44 The most important finding of our multivariable analysis is that multiple caregiver and patient processes independently predict caregiver depression. This demonstrates that caregiver depression is a problem that needs to be viewed from a wide clinical and social framework. However, it would not be correct to make excessive causal inferences based on the final variables that did or did not remain in our multivariable models. There are multiple reasons potentially important determinants of an outcome may not remain in a multivariate model. This includes control for a variable more distal on the causal path, or inclusion of a collinear variable. For example, for spouses, caregiver and patient age may be closely correlated, and the selection between these 2 variables may be influenced by chance.
Because of the high prevalence of caregiver depression, and its potential association with adverse outcomes, clinicians should have a high index of suspicion for depression in their patients who care for family members with dementia. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] While little research has focused specifically on the treatment of depression associated with caregiving, it seems likely that pharmacologic and nonpharmacologic treatments that are effective in general groups of people with depression should also be effective in caregivers with depression. Furthermore, some evidence suggests that interventions focused on caregiver support may reduce rates of caregiver depression and burden, as well as rates of nursing home placement. 45 In conclusion, we found that caregiver depression is a complex clinical and social problem, influenced in part by the ethnicity of the patient, as well as multiple patient and caregiver characteristics. Like other common problems related to aging, caregiver depression is therefore best approached by viewing it as a problem induced by the interactive effects of multiple risk factors, rather than a problem induced by any single dominant risk factor. This suggests that efforts to identify and treat caregiver depression will need to be multidisciplinary, consider the cultural context of the patient and caregiver, and focus on multiple risk factors simultaneously.
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